Parathyroid hormone induction of rat interstitial collagenase mRNA in osteosarcoma cells is mediated through an AP-1-binding site.
Interstitial collagenase is secreted by the osteoblast in response to bone-resorbing agents. Previously, we cloned the rat interstitial collagenase cDNA from UMR 106-01 rat osteoblastic osteosarcoma cells. We demonstrated that induction of collagenase by PTH, a powerful resorbing agent, in UMR 106-01 cells is in part transcriptional. In the present study we isolate and characterize the rat interstitial collagenase gene. The gene consists of 10 exons and spans approximately 12 kbp. The major transcriptional start site, determined by primer extension analysis and confirmed by RNase protection assay, is 25 nucleotides upstream of the translational start site. The previously isolated cDNA was missing the 5'-untranslated sequence in addition to 17 nucleotides of the signal sequence of the preproenzyme; therefore, we also present these data. Chloramphenicol acetyl transferase (CAT) analyses were performed on the 5'-upstream region of the gene. These data indicate that PTH appears to mediate its effect through an AP-1 consensus-binding sequence (-51). Footprint analysis demonstrates protein binding to this site. Site-specific mutagenesis markedly decreased protein binding, which correlated directly with a decrease in CAT activation by PTH. Supershift data indicate that cAMP response element binding protein (CREB) is binding to this AP-1 consensus sequence. In addition we demonstrate that PTH induces phosphorylation of CREB.